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1 
This invention relates fo diversity reception, 
and more particularly fo diversity reception of 
frequency shift keyed (FSK) telegraphy signals. 
The present invention discloses an improved 
gating system ïor selecting the best ïrequency 
shift keyed signal output from a diversity re- 
ceiving system. 
Numerous systems for performing the func- 
tion of diversity receiver selection of FSK signals 
are known ai present. Plowever, such systems 
usually have one or both of two disadvantages. 
Firstly, they can be applied only t0 dual or two- 
set diversity, and quite offert if is desirable fo 
use three-set diversity reception. The terres 
"two-set diversity" and "three-set diversity" are 
employëd herein to designate systems utilizing 
two receivers and three receivers, respectively, 
for individually receiving the saine signal, and 
provided with a common output circuit. Sec- 
ondly, the prior systems usually are capacitive- 
ly coupled throughout those portions of the cir- 
cuits in which the signal appears in the form 
of keyed direct current, or in other words in the 
form of a potential which varies from positive 
fo negative direct current substantially sym- 
metrically about ground or zero potential.. In 
such a keyed direct current signal, a negative 
potential corresponds to space and .a positive 
potential fo mark, or vice versa. This capacitive 
coupling is ordinarfly resorted fo because it is 
more convenient than a possible alternative, 
which is fo use direct or D. C. coupling through- 
out such "keyed D. C." portions o£ the diversity 
receiver circuits; this direct coupling would be 
rather undesirable, in one respect, because of the 
rather complicated circuit design required fo 
provide the potentials necessary for proper op- 
eration of the tubes. 
lIowever, capacitive coupling in the keyed 
D. C. portion of the circuit produces an unde- 
sïrable effëCt or result. The "weight of keying," 
or the per cent mgrk in the received signal 
(riz., the proportion of rime iccupied by the 
mark eiement of the received signal relative 
to the entire signal composed of both mark and 
pace elements), affects the base level of the 
potential on the coupling condensers through- 
out the circuit. This resuits from the lacis that 
the D. C. voltage corresponding fo mark is in 
a direction fo produce charging oï such con- 
densm's (the voltage corresponding fo space be- 
ing in a direction fo produce discharging of 
saine) and that the rime constants of the con- 
denser coupling circuits are rather long, such 
rime constants being necessry fo properl.y 
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the keying frequency variations of the I). C. 
potential; thus, such capacitors leak off their 
charges only rather slowly. Since the weight of 
keying affects such base potential on the con- 
5 densers, the voltage change necessary fo switch 
a tone keyer or other printer drive unit from one 
condition fo the other in response fo a chànge 
in received signal from mark fo space or vice 
versa, and the rime interval necessary for such a 
10 switching, both depend upon the signal weight 
or keying weight. Additional Signal wëïght 
variations in the output, resulting r0m the 
above-described base potentïal chaiges, are 
desirable and constitute an intolerable Situation. 
15 Among the objects of the invention are: 
:Fo devise a system which is rCdily applicable 
fo three-set diversity recepion] and 
ïo devise a circuit which is c0upled in such 
a manner as fo ëliminate the above-described 
20 diiïiculties resulting from condenser charging 
and disbharging, inherently prësent in 0ther 
capacitively-coupled diVesity receiving syStems. 
The foregoing and other objects of thë in- 
vention will be best underst0od from the £0110w- 
25 ing description o£ some exemplifications there- 
of, reÏerence being had fo the accompanying 
drawings, wherein: 
Fig. 1 is a diagrammatic representation of a 
portion of a two-st diversity receiving system 
30 utilizing this invention; and 
Fig. 2 is a diagrammatic representation of a 
portion of a three-set diversity receiving system 
utilizing this invention. 
The objects of this inenti0n are accomplished, 
35 briefly, in the following manner: The inter- 
mediate frequency sgnal output o£ each diersity 
receiver channel passes hrough the conven- 
tional amplifiers, 1.miter and discriminator type 
detector. The keyed D. C. butpu o£ each dis- 
40 criminator and detector passes through a suit- 
able low-pass filter and drives a separate trigger 
or locking circuit. The square wave ouput of each 
locking circuit is differentiatd fo produce posi- 
tive and negative pu]ses which are applied fo a 
45 gare circuit, the separate gare circuits being con- 
trolled by potentials dCived from thWrelative 
signal levels in the receiver chan_ne]s. The gated 
positive and negative signal puises drive a com- 
nîon output trigger or locking circuit which in 
50 turn drives or keys any suitable printer drive 
unit. 
Peferring now fo Fig. 1, he intermediate 
frequency outputs of two diversity receiver 
channels A and B, derived from spaced signal 
5 pick-up devices, are applied respectively as in- 
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purs fo two intermediate frequency amplifiers 
I and I'. The intermediate frequency outputs 
of the two channels are derived from the two 
pick-ups by means of radio frequency ampli- 
fiers, converters and intermediate frequency 
amplifiers, in an entirely conventional manner. 
The portions of charmels A and B illustrated in 
Fig. 1 are quite similar and for convenience only 
channel A will be described in detail; elements 
of channel B which are the same as those of 
channel A are denoted by the same reference 
numerals, primed. 
The output of amplifier  may be af 50 kc. ± 
the frequency deviation FD, for example. The 
systems of this invention are particularly 
adapted to frequency modulation of the type 
known as frequency shift telegraphy, in which 
case the 50 kc. intermediate frequency is shifted 
from one frequency representing mark to 
another frequency representing space, the said 
other frequency being separated from said one 
frequency by several hundred cycles. The out- 
put of amplifier  is applied fo a limiter 2 in 
which full wave limiting of the signals takes 
place. Limiter 2 may be as disclosed in Crosby 
Patent No. 2,276,565, dated Match 17, 1942, or 
in the copending Schock et al. application, Serial 
No. 632,978, ffled December 5, 1945, now Patent 
No. 2,515,668, dated July 18, 1950. 
The limited intermediate frequency energy is 
amplified in amplifier 3 and supplied fo a dis- 
criminator and detector circuit 4 of a modified 
Conrad type, as disclosed in the aforementioned 
Schock et al. application. The output of cir- 
cuit 4 is in the form of keyed direct current, 
varying from positive fo negative substantially 
symmetrically about zero potential or ground. 
The output potential of circuit 4 is alternatively 
positive and negative, positive potentials repre- 
senting mark and negative potentials represent- 
ing space, or vice versa. The output of dis- 
criminator and detector 4 is passed through a 
low-pass filter 5 fo provide in the output thereof 
substantially pure direct current pulsating en- 
ergy which varies alternatively from positive 
fo negative with respect fo ground. 
The output signal of filter 5 is fed directly fo 
the control grid 9 of a trigger driver triode 
5 the cathode  of which is connected to 
ground through a fixed resistor 2 and a po- 
tentiometric resistor 3 the movable tap 4 of 
which is connected fo ground. Grid 9 is con- 
nected fo ground through a resistor 5. 
Anode 5 of driver tube {} is connected fo the 
control grid 7 of a tube 8 of a trigger or Iock- 
ing circuit, the cathode 9 of tube 8 being con- 
nected through resistor 2{} fo a point between 
resistors 2 and 3; thus, voltage changes which 
occur in the cathode resistor 2 of tube {} are 
in effect applied between grid 7 and cathode 
9 of locking circuit tube 8. Tubes 8 and 
2 comprise a pair of tubes connected in a 
trigger or locking circuit somewhat as disclosed 
in expired Finch Patent No. 1,844,950, dated 
February 16, 1932. The cathodes 9 and 22 of 
these tubes are connected together and in turn 
are connected fo ground through resistor 2{} and 
at least a portion of resistor 13, this portion 
being variable by movement of tap 4. The 
grid  is cormected fo the anode of tube 2 
through resistor 23. The grid 24 of tube 2 
is cormected fo the anode of tube 8 through 
resistor 25 and is also cormected fo ground 
through resistor 28 and af least a portion of 
resistor 3. The anodes of tubes 8 and 2 are 
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connected to the positive terminal of a direct 
potential source through resistors 27 and 28, 
respectively. The connections of tubes 8 and 
2 are such that these tubes are alternatively 
5 conductive, because when the anode potential 
of one thereoï drops because of current fiow 
therein, the control grid of the other thereof 
becomes more negative to cut off current fiow 
in the other tube. In general, when current is 
10 caused to fiow in tube 8, a triiiing or switih- 
ing or triggering action takes place to cut off 
the current in tube 2. When for some reason 
iurrent is iut off in tube 8, the reverse opera- 
tion takes place to initiàte iurrent fiow in tube 
10 2. The locking iiriuit iniluding tubes 8 and 
2 may be said to bave two degrees of electrilal 
stability, one in whiih tube 8 is conduiting 
and the other in whiih tube i is ionducting, 
sinie when either tube is ionduiting current 
20 fiow will continue therein until the appropriate 
potential is SUlilied to grid  fo switch the 
current fiow to the other tube. 
The intermediate frequency output oï receiver 
channel B is treated in the same manner as is 
:5 that of channel A, previously desiribed. It is 
important, to reduie switching transients in the 
common output, that the triggers or loiking cir- 
cuits in the two channels A and B be adjusted 
to give a square wave output of identical per 
30 cent mark, or signal weight. This is accom- 
plished by iroler adjustment of taps 4 and 
4' on resistors 3 and 13'. 
Locking circuit 8, 2 is switched ïrom one 
condition of stability to the other in response 
;»5 to each reversal of polarity of the direct voltage 
output of lter 5, applied to grid 9 of the driver 
tube. For mark, then, the loiking circuit is in 
one condition of stability (say, tube 8 on) and 
for space is in the other condition of stability 
4o (say, tube 2 on). Since the switching in tubes 
8 and 2 takes place extremely rapidly, each 
trigger iiriuit (of the two ihannels) irodules 
a substantially square wave outiut, the sides of 
the square wave occurring when the received 
45 signal changes from mark to space and vice 
versa. 
The square wave output of trigger circuit 
2 is applied through a differentiating network 
consisting of series capacitor 29 and shunt 
50 sistor 3{} fo the control grid 3 of a gate tube 
32. The cathode of tube 32 is connected to ground 
through resistor 33, whfle the anode of such tube 
is connected to the positive potential source 
through resistor 34. For the time being, assume 
55 that gare tube 32 is conductive, so that the de- 
scription of the signal amplifying chain of chan- 
riel A may be completed. When 32 is amplifying, 
the positive and negative pulses resulting from 
the differentiation of the square wave output of 
60 the locking circuit 8, 2 appear ai the anode of 
tube 32 and are passed through capacitor 35 fo 
drive the output trigger or locking circuit 35 
which may include an output coupling tube such 
as disclosed in the aforementioned Schock et al. 
65 application and which may also be of the double- 
trigger type, as disclosed in said application. Cir- 
cuit 38 in effect reconverts the positive and nega- 
tive puises applied thereto fo a square wave out- 
put which is applied fo a suitable printer drive 
70 unit for utilization therein. 
If should be pointed out at this juncture that 
the output signal of filter 5, which is a keyed 
direct voltage, is coupled directly rather than 
capacitively to the trigger driver tube  {}, said tube 
75 beLrg capable of operation directly by such keyed 



voltage, which varies alternatively positive and 
negative with respect tê zer0 potential or ground. 
In: this manner, the undesirable results produced 
in prior systems due t0 cpacitive coupling in the 
"keyed D. C." portïons of the circuits .are entirely 
eliminated,  no capacitors whatever being used 
.herein in such portion of the circuit. 
Although capacitive COUpling is used in the cir- 
cuit of .this invention at 29 and 35, the signal 
at thése Pointsis in ttie form of pulses, rather 
than keyéd D: C., _due to the differentiatiçn of 
the square wave  output of .the trigger circuit. 
Since capacit0rs 29 and -5 neëd pass 0nly pu!ses 
of relatively short luration, rather than keFed 
direct voltage, tlïey can be of small capacitance, 
and the timë c6nlsta]ts of the two IC coupling 
circuit can be qite Short. For example, capaci 
tof 29 mat bè of .001' mfd., resistor 3_@ of 4ï0,000 
olms,and caPacitor $5 of 33.0 mmfd. There- 
foe; such capacitor$ Will discharge very rapidly, 
and in-fact will discharge cómpletely beween 
successiv ulses. As a result, the weight of key- 
ingcannot affect the bage level of the potential 
on these coupling condensers; in other words, 
the bias effect produced in prior circuits by charg- 
ing and discharging of the condensers in response 
to keYing is completely nbneXistent in the circuit 
of thiS invention. 
Gare tubes 2 and 2' are supplied with oper- 
ating potentials in sucli a way that they conduct 
ir a normal manner (that is, operate class A) if 
their grids ae biased to ground Or Zero potential, 
aud are cut off' when their grids are biased suffi- 
Cieitly negative with espect to ground. 
" In the case of a two-sC or two-receiver diversity 
system/such-s shown in Fig. 1, the gare tubes 
.2and 2 can be controlled by the output of a 
garé C0ntrol tiggr or loking circuit  0perated 
by a trigger drivr -], of the type described in the 
aforesaid Schock et ai. application. An output 
is taken from each side of the trigger circuit  
to control ttie gare tubes, the output connected 
to control grid 3 of ube .2 being through re- 
sistor 30 nd the output connected to control 
grid31 ' of tube .2' being though resistor 30'. 
The gare trigger supply potentials are so adjusted 
as to providé gating potentials which vary alter- 
natively bétween gï'ound potential and a nega- 
tire value suflicient for cut-off of the gare tubes; 
the potentiaI äpplied to grid 31 is negative when 
that applied to-grid 31' is zero or ground po- 
tential; and vice versa: 
' A portion of the output of each of the ampli- 
fiers and ' is supplied or fed to a common 
differential rectifier 8 wherein the magnitudes of 
these two portions are compared and vherein a 
resultant potential, the magnitude of which indi- 
car'es vhich channel has the better signal, is de- 
Veloped. This dev.èloped potential is fed thr0ugh 
a low pass filter ] to contïol a locking circuit or 
trigger circuit driver stage .1 for the trigger gare 
control '@ which opens gare A or gare B. The 
output potentials of unit  are of approPriate 
p01arityto open the gare tube of that channe 1 
having the better signal as determined by dif- 
ferential rectifier . The differential rectifier 8 
and the trigger driver 3] and trigger gare contol 
circuit 6 may be, and preferably are, the saine 
as the corresponding circuits disclosed in the aid 
Schock etal. application. 
Filter ] is designed fo have the saine time delay 
as is introduced by th¢ low pass filtes 5 and 5' 
which ïollow the discriminators in th si.gnal 
branches. This iauses the gating potential to 
arrive.-at the gare tube to be opened substanfia.lly 

coincidentally with the arriyal thereat of the 
tr0nger keyed sigral, rather than be£ore or aïter 
the ,same, Wh!ch would be undesirable since in 
the latter case the weaker signal Would appear in 
5 he common.output for a certa length of rime. 
Alto, since the shortest te interval desired be- 
w.ecn diversty SWichg operations  the time 
duration of one basic signallg element (th 
corresponding to the maxm frequency of volt- 
10 age equed to be passed.by filter ]  the switch- 
ing branch), filter ] can be low pass and can be 
exactly silar to filters 5 and 5'. 
R:esistors .0 .and 80' both have a large .enough 
value to serve as isolating 9estors, to decrease 
15 thç amplitude o th:è g.áting .tçansients appear- 
ing at grds  Çnd ' (such transients result- 
ing ;rom changes i n gare potential or from diver- 
ty switching opm:ation s) suciently to prevent 
opm'Çtion of the output trigger  thereby. In 
other words, gating transients do hot pass ap- 
preciably through the gate tubes and do not in- 
terfere with proper operation of the output trig- 
ger by frëquency 9hi keyed signals. 
Fig. 2 discloses the use of the gating s's *em of 
25 this invention in a three-set or three-receiver 
diversity system. In Fig. 2, elements and units 
the same as thqsç pf Fig. 1 are denoted by the 
saine referencè numerals and in channel C the 
reference numerals are double primed. 
30 In Fig. , Ç OEode bsng arrangement is em- 
ployed fo provide the gatng poténtials ïor the 
contro  oï the thre e gares , ' and 2". The 
intermediate fïequency output of channel A, in 
addition to being fèd fo limiter ,  fed fo the 
35 Primary  of ransformer 39, the secondary 
of which is connec6ed to double diode 
mater such a s t 0 prouce full-wave rectifica- 
tion of thé voage apparing in said secondary. 
Diode 4; operates, ino a common load consist- 
40 $ng of a resistor 2 an a capacitor 3 connected 
in Daralle !, one end of this parallel C combina- 
tion beg gr0unded (as are the cathodes of 
diode ) and the oher end of said combina- 
tion be$ng connecefi to h e midpoint of second- 
simil.ly, a portion of the intermediate 
quçncy output of channel B is applid through 
a transformer fo diode ' which is connected 
a fu!lwave rectifier and vhich also operates into 
50 the common load 2, «3 A portion of the inter- 
meiae frequency ovtput of channel C 
plid through  raforïneï to diode " which 
is connected as a ïull-wave rectifim  and which 
á]so operates into the coon load. 
55 Th e vo!t4ge appearing C secondary 0 is also 
rectified in a full-wav mater by double diode 
  wch operates into an individua! load circuit 
cnsting Of a parallelC Combination 5, ,: 
vçhch is connected bêtween the cathodes of diode 
60  and the dpo!ntof said secondary. Output 
iead ? i cece d o IQad circuit 45, 4 through 
a ingle-section RC filter , 9 which removes 
ca!,.içr ,r¢ue]cy çompçents and allows co2n- 
ponents ai keying frequencies to pass. ]is ri]ter 
65 4,  ço.res.Dods ïnoi, è dr !ess to filter 
Th 0!'e dçop deve!oped acros !oad , 4 by 
diod  ]s of. bpogite5irity fo that devcloi3d 
70 çpper plate of capaciçr 
Siiliy, he vlages apDearing in second- 
are 49"and 4" ar also rëctifiëd in a ïull-wave 
manner b respective diodds- ' and 4" which 
ëae iho thë reSec.v¢ individual !oad cir- 
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connected fo load circuit 4§', 46' through afflter 
48', 49' which is similar to filter 48, 49, while out- 
put lead 4]" is connected fo load circuit 43", 46" 
through a similar filter 48", 49". The voltage 
drops developed across each of the individual 
loads 43', 46' and 43", 46" are of opposite polar- 
ity to the voltages developed across the common 
load 42, 43 by the double diodes 4' and 4" of 
the respective channels. 
Assume for the moment a steady normal input 
to the primary winding 38" of transformer 39" 
and ero input fo primaries 38 and 38'. This will 
produce al the upper end of resistor 4l a steady 
negative D. C. potential produced by the action 
of diode 4" operating into ils load 42, 43. Diode 
44" will operate independently of diode 4", giv- 
ing the saine voltage drop but with opposite polar- 
ity across its load 43", 46"; hence, the potential 
on lead 4]" with respect fo ground wfll be zero 
for all levels of input fo primary 38". Since 
there is zero input fo primaries 38 and 38' there 
will be no voltage drop across diode loads 49, 48 
and 43', 46', which causes leads 4] and 4]' to 
have the negative potential of the upper end of 
resistor 4. 
If we now assume that the signal levcls on pri- 
maries 38 and 98' are gradually increased, we 
will find that the negative potentials on leads 47 
and 47' will approach zero linearly as these two 
I. F. signal levels approach the level of the I. F. 
signal on primary 98". 
To make the action somewhat clearer, let us 
assume that the l. F. signal level on primary 98" 
is such as fo produce al the upper end of resis- 
for 42 a negatlve potential of twenty volts. Also, 
assume that the I. F. signal levels on primaries 
38 and 38' are each thÆee-quaÆteÆs of the signal 
level on primary 38". Since the three signals 
are effectively applied fo a common diode load 
42, 3, the stÆongest, namely that of channel C, 
wiil determine the voltage drop across this load, 
and it will be twenty volts. However, the volt- 
age drop across diode load 43", 46" is also twenty 
volts and the drops across loads 4, 46 and 43', 
46' are each onlF fifteen volts. Hence, the po- 
tential fo ground of leads 47 and 4]' will be minus 
rive volts whereas the potential fo ground of 
lead 47" will be zeÆo, il being recalled that the 
voltage drops across individual loads 4, 48 and 
3', 46' and 5", 46" are all of polarities opposite 
o that across common load 42, 43. Il may be 
seen that if all three I. F. inputs are equal in am- 
plitude the three leads 47, 4]' and 4]" will all 
be al zero potential with respect fo ground. 
Thus, il will be seen that the diode biasing cir- 
cuit of Fig. 2 operates fo provide gating poten- 
tials on leads 47, 4]' and 4]" which vary be- 
tween the limits of ground or zero potential and 
a negative potential sufliciently high fo cul off 
the gale tubes, in dependence upon the relative 
I. F. signal levels in the three channels A, B and 
C. Il will be recalled, in connection with Fig. 1, 
that the gale tubes conduct in a normal manner 
if their grids are biased fo zero potential or 
ground, and are cul off when their grids are 
biased sufficiently negative with respect fo 
ground; therefore, bias potentials which vary be- 
tween ground and a negative value are desired 
and required for proper operation or control of 
the gale tubes herein. Such gale control or bias 
potentials are supplied by the diode biasing ar- 
rangements of Fig. 2. 
Lead 4] is connected through resistor 30 fo con- 
trol grid 3 of gale tube 32, so that the potential 
on said lead may serve as a gating potential for 
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gale A. Lead 4]' is connected through resistor 
3' fo control grid 3' of gale tube 32', so that 
the potential on this lead may serve as a gating 
potential for gale B. Similarly, lead 47" is con- 
5 nected through resistor 8" to control grid 
of gale tube 32", so that the potential on this 
lead may serve as a gating potential for gale C. 
The diode biasing or gating arrangement in 
Fig. 2 is claimed in the copending Trevor ap- 
10 plication, Serial #106,465, filed July 23, 1949. 
The signal portion of the circuit of Fig. 2, in- 
cluding the discriminators, triggers, differenti- 
alors, etc., is exactly the saine as the signal por- 
tion of Fig. 1 and operates in the saine way, so 
15 the description thereof will hot be repeated here. 
Fig. 2 discloses a gale control which is a modifica- 
tion of Fig. 1, by the use of which diversity sys- 
teins of more than two sels may be had. The 
advantages of the present invention enumerated 
20 above in connection with Fig. 1 are also obtain- 
able with the system of Fig. 2. Il will be noted 
from Fig. 2 that the gating system of this inven- 
tion is readily applicable to three-set diversity 
reception. 
OE5 What is claimed is: 
1. In a diversity receiving system, a plurality of 
diversity receiver signal channels, a plurality of 
controllable gating devices equal in number fo 
the number of signal channels, a separate lock- 
30 ing circuit coupling each signal channel sep- 
arately fo a corresponding gating device, each 
locking circuit having two conditions of elec- 
trical stability and each comprising a pair of 
intercoupled electrode structures so arranged 
5 that the fiow of current in one structure causes 
a cessation of current in the other structure, and 
vice versa, means for comparing the relative 
strengths of the signals in each channel and for 
producing a plurality of control potentials equal 
4o in number fo the number of channels, the ab- 
solute magnitude of each potential depending 
upon the relative signal strength in the corre- 
sponding channel, means ïor controlling each of 
said gating devices by a corresponding one of 
45 the control potentials, and a common output cir- 
cuit coupled fo all of said gating devices. 
2. In a diversity receiving system for frequency 
shift keyed signals, a plurality of diversity re- 
ceiver signal channels each including a discrimi- 
50 nator detectm- the output of which is a direct 
signal voltage which varies from a positive value 
fo a negative value and vice versa in accordance 
with the keying, a plurality of controllable gat- 
ing devices equal in number fo the number of 
55 signal channels, means including a separate lock- 
ing circuit coupling the output of each signal de- 
tector separately fo a corresponding gating de- 
vice, each locking circuit having two conditions 
of electrical stability and each comprising a pair 
60 of intercoupled electrode structures so arranged 
that the fiow of current in one structure causes 
a cessation of current in the other structure, and 
vice versa, means for comparing the relative 
strengths of the signals in each channel and for 
65 producing a plurality of control potentia!s equal 
in number to the number of channels, the ab- 
solute magnitude of each potential depending 
upon the relative signal strength in the corre- 
sponding channel, means for controlling each of 
70 said gating devices by a corresponding one of 
the control potentials, and a common output cir- 
cuit coupled fo all of said gating devices. 
3. In a diversity receiving system for frequency 
shift keyed signals, a plurality of diversity re- 
7 ceiver signal channels, a discriminator detector 
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in each signal channel, a plurality of locking cir- 
cuits equal in number tothe number of channels, 
each locking circuit having two conditions of 
electrical stability and each comprising a pair of 
intercoup!ed electrode structures so arranged 
that the flow of current in one structure causes 
a cessation of current in the other structure, and 
vice versa, a direct current coupling between the 
output of each signal detector and a correspond- 
ing one of the locking circuits, a plurality of con- 
trollable gating devices equal in number fo the 
number of channels, means coupling the output 
cï each locking circuit separately fo a correspond- 
ing gating device to suPplY a locking circuit out- 
put wave representative of the received signal to 
each respective gating device, means for compar- 
ing the relative strengths of the signals in each 
channel and ïor producing a plurality oï control 
potentials equal in number fo the number of 
charme!s, the absolute magnitude oï each po- 
tential depending upon the relative signal 
strength in the corresponding channel, means for 
control!ing each oï said gating devices by a cor- 
responding one of the control potentials, and a 
common output circuit coupled fo all of said 
gating devices. 
4. in a diversity receiving system, a plurality 
of diversity receï«er channels, a plurality of con- 
trollable gating devices equal in number fo the 
number of channets, a plurality of locking cir- 
cuits equal in number fo the number oï chan- 
nels, each tocking circuit having two couditions 
of electrical stability and coraprlsing a pair of 
intercoupled electrode structures so arranged 
that the flow of current in one structure causes 
a cessation of current in the other structure, and 
vice versa, means ïor applying the signal in each 
channel fo control a corresponding one of said 
locking circuits, a differentiating network cou- 
p!ing the output of each locking circuit to a 
corresponding gating device, means ïor corapar- 
ing the relative streI-gths of the signa!s in each 
chamuel and for producing a-plurality oï control 
potentials equal in number fo the number of 
channels, the absolute magnitude oï each poten- 
tial depending upon the relative-signal strength 
in the corresponding channel, means ïor con- 
trotling each of said gating.devices by  corre- 
sponding one of the control potentials, azd a 
common output circuit coupled fo all of said gat- 
ing devices. 
5. In a diversity receiving system for ïrequency 
shiït keyed signals, a plurality oï diversity re- 
ceiver channels, a discriminator detector in each 
channel, a plurality oï locking circuits equal in 
number to the number of channels, each locking. 
circuit hgving twOcondiions of electrical sta- 
bi!ity and coraprising a pair of intercoupled elec- 
trode stïuctures so arranged that the fiow oï Cur- 
rent in one structure causes a cessation of cur- 
rent in the other structure, and vice versa, means  
coup!ing the output oï-each detector fo a cor- 
responding one of the locking circuits; a plu- 
rality oï controllable gating' devices equal in 
number to the number of channels, a differenti- 
tng ietwork coupling the output of each- lock- 
ing circuit fo a corresponding gating device, 
means for comparing the relative strengths oï 
the signals in each channel and fòr producing a 
plurality of control potentials equal in number fo 
the number of channels, the absolute magfitude 
of each potential depending upon the relative 
signal strength in the corresponding-channel, 
means for controlling each oî said gating devices 
by a correspon.ding one of the  control potentials, 
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and a common output circuit coupled to all of 
said ggting devices. 
6. In a diversity receiving system for ïrequency 
shift keyed signa-ls, a plurality of diversity re- 
5 ceiver channels a discrimina-tor detector in each 
channel, a plurality of locking circuits equal in 
number to the number of channels, each locking 
circuit having two conditions of electrical sta- 
bility and comprising a paoEr of intercoupled 
lo electrode structures so arranged that the flow of 
cuitent in one structure causes- a cessation oî cur- 
rent in the other-structure, and vice versa, a 
direct current-coupting between the output oï 
each detector and a corresponding one of the 
5 locking Circuits, a plurality of controllable gating 
devices equal in number fo the number of chan- 
nels, a differentiating network coupling the out- 
put oï each locking circuit fo a corresponding 
gating device, means or comparing the relative 
2o strengths oï the signals in each channet and ïor 
producing a plurulity of control pOtentials equal 
in number fo the number of channels the ab- 
solute magnitude öf each potentia-1 depending 
upon the relative signal strength in the corre- 
5 sponding channel, means for controlling each of 
said gating devices by a corresponding one of 
the control potentials, and a common-output 
circuit coupled fo all of said gating devices. 
7. In a diversity receiving system -for frequency 
3o shift keyed signals, a plurality of diversity re- 
ceiver channels ech  including a-discriminator 
detector the output of which is a direct voltage 
whïch varies from a positive value fo a negative 
value and. vice versa in ccordance with the key- 
:;5 ing a plurality of locking ci-rcuits equal i-n um- 
ber fo the number- ol .channels; each locking cir- 
cuit having two conditions of electrical stability 
and- comprising a-pai-r of intrcoupled electrode 
structures so arrangedthat-the flow of current in 
40 one structure Causes a cessation of curren-t in the 
other structure, and. vice versa, a lew pass-filter 
coupting the output, oï- each detector fo a corre- 
sponding one of the locling circuits, a plurality 
oï controllable gating devices equal in number to 
5 the number o channels, means coupling- the out- 
put of each locking circuit fo a corresponding 
gating, device, means for comparing the relative 
streiigths of-the signals in each channel and ïor 
producir/g a  plurality of control potentials equal 
50 in number fo the number oï channels, the ab- 
solute magnitude oï each potential depending 
upon-the relative signal strength in the corre- 
spónding ch-nnel, means ïor controlling each oï 
saidgting devices by a' corresponding one oï the 
5b control potentials, and a common output circuit 
coupled fo all of said gating devices. 
8. In a diversity receiving system ïor frequency 
shift keyed signals: a plurality of diversity re- 
ceiver channels each including a discriminator 
o detector the output of which is a direct voltage 
which varies ïrom a positive value fo a negative 
value and vice-versa in accordance with the key- 
ing, a plurality oï locking circuits equal in hum- 
ber fo the number of channels, each locking cir- 
5 cuit having two conditions of electrical stability 
ar/d comprising a pair of intrcoupled electrode 
structures so arranged thatthe fiow of current in 
one structure causes acessation oï current in 
the other structure, and vice versa, a low pass 
 filter coupling the output oï each detector fo a 
corresponding one of the locking circuits, a plu- 
rality of controllable gating devicesequal in hUm- 
ber to the number oï channels, means coupling 
the output oï each locking circuit fo a corre- 
 sponding gating device, means for comparing the 
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relative strengths of the signals in each channel 
and for producing a plurality of control potentials 
equal in number to the number of channels, the 
absolute magnitude of each potential depending 
upon the relative signal strength in the corre- 
sponding channel, said last-named means in- 
cluding therein a low pass filter having the same 
signal rime delay as that of the first-named low 
pass filters, means for controlling each of said 
gating devices by a corresponding one of the con- 
trol potentials, and a common output circuit 
coupled to all o said gating devices. 
9. In a diversity receiving system for frequency 
slift keyed signals, a plurality of diversity re- 
ceiver channels, a discriminator detector in each 
channel, a plurality of locking circuits equal in 
number to the number of channels, each locking 
circuit having two conditions of electrical stabflity 
and comprising a pair of intercoupled electrode 
structures so arranged that the fiow of current 
in one structure causes a cessation of current in 
the other structure, and vice versa, a direct cur- 
rent coupling including a low pass filter between 
the output of each detector and a corresponding 
one of the locking circuits, a plurality of con- 
trollable gating devices equal in number fo the 
number of channels, means coupling the output of 
each locking circuit fo a corresponding gating 
device, means for comparing the relative 
strengths of the signals in each charmel and for 
producing a plurality of control potentials equal 
in number to the number of charmels, the ab- 
solute magnitude of each potential depending on 
the relative signal strength in the corresponding 
channel, means for controlling each of said gat- 
ing devices by a corresponding one of the control 
potentials, and a common output circuit coupled 
to all of said gating devices. 
10. In a diversity receiving system for fre- 
quency shiït keyed signals, a plurality of diversity 
receiver charmels, a discriminator detector in 
each channel, a plurality of locking circuits equal 
in number fo the number of channels, each lock- 
ing circuit having two conditions of electrical 
stabflity and comprising a pair of intercoupled 
electrode structures so arranged that the fiow of 
current in one structure causes a cessation of 
current in the other structure, and vice versa, a 
direct current coupling including a low pass ff]ter 
between the output of each detector and a cor- 
responding one of the locking circuits, a plurality 
of controllable gating devices equal in number 
to the number of channels, means coupling the 
output of each locking circuit fo a corresponding 
gating device, means for comparing the relative 
strengths of the signals in each channel and 
for producing a plurality of control ,potentials 
equal in number to the number of channels, the 
absolute magnitude of each potential depending 
on the relative signal strength in the correspond- 
ing channel, said last-named means including 
therein a low pass filter having the saine signal 
time delay as that of the first-named low pass 
filters, means for controlling each of said gating 
devices by a corresponding one of the control 
potentials, and a comrnon output circuit coupled 
fo all of said gating devices. 
11. In a diversity receiving system for fre- 
quency shift keyed sinals, a plurality of diversity 
receiver channels, a discriminator detector in 
each channel, a plurality of controllable gating 
devices equal in number fo the number of chan- 
nels, means including a low pass ff]ter and a dif- 
ferentiating network coupled in cascade in the 
order named for coupling the output of each de- 
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tector to a corresponding gating device, means for 
comparing the relative strengths of the signals 
in each channel and for producing a plurality 
of control potentials equal in number to the num- 
 ber of channels, the absolute magnitude of each 
potential depending upon the relative signal 
strength in the corresponding channel, said last- 
named means including therein a low pass filter 
having the saine signal rime delay as that of 
lO the first-named low pass filters, meaus for con- 
trolling each of said gating devices by a corre- 
sponding one of the control potentials, and a com- 
mon output circuit coupled to all of said gating 
devices. 
15 12. In a diversity receiving system ïor fre- 
quency shift keyed signals, a plurality of diversity 
receiver charmels, a discriminator detector in 
each channel, a plurality of locking circuits equal 
in number to the number of channels, each lock- 
20 ing circuit having two conditions of electrical 
stabflity and comprising a pair of intercoupled 
electrode structures so arranged that the fiow of 
current in one structure causes a cessation of 
current in the other structure, and vice versa, a 
25 low pass ff]ter coupling the output of each de- 
tector to a corresponding one of the locking cir- 
cuits, a plurality of controHable gating devices 
equal in number fo the number of channels, a 
differentiating network coupling the output of 
30 each locking circuit fo a corresponding gating 
device, means for comparing the relative 
strengths of the signals in each channel and for 
producin2" a plurality of control potentials equal 
in number fo the number of channels, the ab- 
35 sointe magnitude of each potential depending 
upon the relative signal strength in the corre- 
sponding channel, means for controlling each of 
said gating devices by a corresponding one of the 
control potentials, and a common output circui 
40 coupled to all of said gating devices. 
13. In a diversity receiving system for fre- 
quency shift keyed signals, a plurality of diver- 
sity receiver channels, a discriminator detector 
in each channel, a plurality of locking circuits 
45 equal in number to the number of channels, each 
locking circuit having two conditions of electri- 
cal stability and comprising a pair of intercou- 
pled electrode .structures so arranged that the 
fiow of current in one structure causes a cessa- 
50 tion of current in the other structure, and vice 
versa, a low pass filter coupling the output of 
each detector fo a corresponding one of the lock- 
ing circuits, a plurality of controllable gating 
devices equal in number fo the number of chan- 
55 nels, a differentiating network coupling the out- 
put of each locking circuit fo a corresponding 
gating device, means for comparing the relative 
strengths of the signals in each channel and for 
producing a plurality of control potentials equal 
60 in number to the number of channels, the abso- 
lute magnitude of each potential depending upon 
the relative signal strength in the corresponding 
channel, said means including therein a low pass 
ff]ter having the saine signal time delay as that 
65 of the first-named low pass ff]rets, means for 
controlling each of said gating devices by a cor- 
responding one of the control potentials, and a 
common output circuit coupled fo all of said 
gating devices. 
70 14. In a diversity receiving system for fre- 
quency shift keyed signals, a plurality of diver- 
sity receiver channels, a discriminator detector 
in each channel, a plurality of locking circuits 
equal in number to the number of channels, each 
75 locking circuit having two conditions of electri- 
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cal stability and comprising a pair of intercou- 
pled electrode structures so arranged that the 
flow of current in one structure causes a cessa- 
tion of current in the other structure, and vice 
versa, a direct current coupling including a low 
pass filter between the output of each detector 
and a corresponding one of the locking circuits, 
a plurality of controllable gating devices equal in 
number fo the number of channels, a differen- 
tiating network coupling the output of each 
locking circuit fo a corresponding gating de- 
vice, means for comparing the relative strengths 
of the signals in each channel and for pro- 
ducing a plurality of control potentials equal 
in number fo the number of channels, the sbso- 
lute magnitude of each potential depending upon 
the relative signal strength in the corresponding 
channel, said means including therein a low pass 
filter having the saine signal rime delay as tha 
of the flrst-named low pass filters, means for con- 
trolling each of said gating devices by a corre- 
sponding one of the control potentials, and a 
common output circuit coupled fo all of said 
gating devices. 
15. In a diversity receiving system for fre- 
quency shift keyed signals, a plurality of diversity 
receiver signal channels, a discriminator detec- 
for in each signal channel, a plurality of lock- 
ing circuits equal in number fo the number of 
channels, each locking circuit having two condi- 
tions of electrical stability and each compris- 
ing a pair of intercoupled electrode structures 
so arranged that the flow of current in one 
str.ucture causes a cessation of current in the 
other structure, and vice versa, a direct current 
coupling between the output of each signal de- 
tector and a corresponding one of the locking 
circuits, a plurality of controllable gating devices 
equal in number fo he number of channels, 
means coupling the output of each locking cir- 
cuit separately fo a corresponding gating device 
fo supply a locking circuit output wave repre- 
sentative of the received signal fo each respec- 
tive gating device, means for comparing the rela- 
tive strengths of the signals in each channel and 
for producing a plurality of control potentials 
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equal in number fo the number of channels, the 
absolute magnitude of each potential depending 
upon the relative signal strength in the corre- 
sponding channel, means for controlling each of 
5 said gating devices by a corresponding one of 
the control potentials, and a common output cir- 
cuit capacitively coupled te all of said gating de- 
vices. 
16. In a diversity receiving system, a p!urality 
10 of diversity receiver signal channels, a control- 
lable gating device in one of said signal chan- 
nels, said device having a signal input circuit and 
a signal output circuit, a locking circuit coupled 
te the signal input circuit of said device te sup- 
15 ply fo such input circuit a locking circuit output 
wave representative of the received signal ap- 
pearing in said one channel, said locking circuit 
having two conditions of electrical stability and 
comprising a pair of intercoupled electrode struc- 
20 tures se arranged that the flow of current in one 
structure causes a cessation of current in the 
other structure, and vice versa, means for apply- 
ing the received signal appearing in said one 
channel te said locking circuit, means responsive 
25 te the relative strength of the signal in said one 
signal channel as compared te the 'strength of 
the signals in the remaining signal channels for 
producing a control potential the absolute mag- 
nitude of which depends upon said relative 
30 strength, means for applying said potential fo 
said device te control the saine, and utilization 
means coupled te the signal output circuit of 
said device. 
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